With the wide consumer acceptance of frozen foods, the qliestion of bacterial survival at low temperatures has become important from a sanitary and public health viewpoint. A great number of workers have investigated the survival of microorganisms at low temperatures. Hucker (1954) found that bacterial flora in snap beans and lima beans remained viable at freezing storage of 0 F for 2 to 12 years. An extensive study by Jones and Fabian (1952) on the viability of bacteria isolated from fruits and vegetables showed that the number of bacteria was reduced by freezing; and species of Micrococcus and Flavobacterium predominated in the frozen product. The numbers of Escherichia coli, whether suspended in distilled water or sucrose, showed reductions after 6 weeks' storage at 0 F.
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The survival of Escherichia coli inoculated into experimental packs of frozen orange juice was reported by MceFarlane (1942) . He found that the initial plate count of 2 to 8 million E. coli per ml was reduced to 3 per ml after 1 week of storage at 0 F.
In an attempt to determine whether E. coli would survive subfreezing temperatures, Kieth (1933) found that this organism died rapidly when frozen in tap water, but remained viable for many months when frozen in sherbert ice. When suspended in aqueous nmixtures of glycerine and held at -20 F, a large portion of the cells remained alive for at least 6 months. Burton (1949) liquefaciens isolated from chicken meat pies were used in this investigation. Coliform organisms were identified on the basis of their appearance on eosin methylene blue agar plates and indole, methyl-red, Voges-Proskauer, and citrate utilization (IMVIC) patterns. The enterococci were identified by meeting the requirements for classification as an enterococcus as specified by Sherman (1937) . S. faecalis was separated from S. faecium [Orla-Jensen (1919) ] on the ability of the former to tolerate a concentration of 1:2500 potassium tellurite in human blood agar, tetrazolium reduction (2,3, 5-triphenlytetrazolium chloride), and fermentation reactions. Each of the organisms was grown in a flask containing 100 ml of brain heart infusion broth for 24 hr at 37 C. Ten ml of each culture were added to 1 L of sterile chicken gravy. The 1 L portions of inoculated chicken gravy containing E. coli and A. aerogenes were combined. One L portions of chicken gravy inoculated with S. faecalis and S. faecalis var. liquefaciens also were combined. The inoculated gravy containing each group, coliform and enterococci, were thoroughly mixed and dispensed into 2-ounce sterile screw cap plastic bottles. The two sets of plastic bottles with the inoculated gravy were sampled for total count and then were placed in a, wind tunnel at -25 F for 3 hr. The samples were stored at -6 F and withdrawn at various time intervals for bacteriological analysis.
Bacteriological determinations. The plastic bottles containing the inoculated gravy were allowed to defrost in warm water for 10 min. An 1 1-g sample was removed and added to a 99-ml dilution blank containing 0.1 per cent peptone water, from which subsequent dilutions were made. The Most Probable Number method (MPN) for the determination of coliform bacteria was carried out as follows: 1.0, 0.1, 0.01, 0.001, and 0.0001 mJ portions were placed into five replicate tubes each of lactose broth. After incubating for 48 hr at 35 C, all positive tubes of lactose broth showing the presence of gas were transferred to brilliant green bile broth for confirmation. The brilliant green bile broth tubes were incubated for 48 hr at 35 C. Litsky et al. (1953) was used to enumerate the enterococci in which azide glucose broth was the presumptive broth and ethyl violet azide was the confirmatory broth medium.
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At intervals during freezing storage, individual organisms were isolated and identified to determine any loss of physiological properties.
RESU,TS AND DISCUSSION Because of the continued use of coliform organisms as indicators of the sanitary quality of foods and the possibility that the enterococei might be better indicators of sanitation, a comparison was made of the effect of freezing storage (-6 F) on the longevity of the coliform bacteria and the enterococci inoculated into sterile chicken gravy. Chicken gravy was selected as the substrate to simulate, as closely as possible, the conditions the organisms would encounter in a frozen meat pie. The results of the investigation are recorded in table 1. An examination of the results in table 1 indicates a steady drop in the numbers of coliform. The initial MPN of the coliform bacteria wvas 5,600,000; at the end of 481 days storage at -6 F, the MPN was 66; the enterococci remained somewhat constant. The original MPN of enterococci was 15,000,000. After 481 days of storage the count was still 5,000,000.
This study substantiates the findings of Berry (1946) , Burton (1949) , anid Larkin et al. (1955) , and points out that the enterococci have the ability to withstand low temperature storage better than do the coliform organisms. Therefore, when frozen foods that have been held in low temperature storage for a long period of time are examined for indicator bacteria of sanitary signifi- cance, the enterococci would probablv demonstrate a better representation of the original bacteriological quality than would the coliform organisms. The original samples contained four organisms (E. coli, A. aerogenes, S. faecalis and S. faecalis var. liquefaciens) in about equal numbers. At the end of 179 days' storage at -6 F the samples were examined for the number of surviving organisms. Aerobacter aerogenes was present in greater numbers than E. coli, and S. faecalis var. liquefaciens was predominant over S. faecalis. However, at the eind of 481 days, E. coli anid S. faecalis almost completely disappeared, whereas A. aerogenes and S. faecalis var. liquefaciens still remained.
The number of A. acrogenes that survived was small, 66 per ml. This investigation also has indicated that, after a long period of storage at -6 F, A. aerogenes and S. faecalis var. liquefaciens will survive longer than E. coli and S. faecalis.
SUMMARY
Sterile chicken gravy samples inoculated with equal numbers of Escherichia coli, Aerobacter aerogenes, Streptococcus faecalis and Streptococcus faecalis var. liquefaciens were stored at -6 F. The initial Most Probable Number (MPN) of the coliform organisms was 5,600,-000 per ml, and at the end of 481 days' storage time it was 66 per ml. The initial MPN of the enterococci was 15,000,000 per ml, and at the end of 481 days the MPN was 5,000,000 per ml. The coliforms decreased whereas the enterococci remained relatively constant.
Aerobacter aerogenes and S. faecalis var. liquefaciens were more resistant to the lower tempeiature storage than were E. coli and S. faecalis.
